RNA extraction and reverse transcriptase polymerase chain reaction (RT-PCR and qRT-PCR)
Cells were collected by centrifugation and total RNA was isolated with the RNeasy Mini Kit (Qiagen, Hilden, Germany) following the manufacturer´s instructions, and treated with DNase1 to remove any genomic DNA contamination. QuantiTect Reverse Transcription Kit (Qiagen) was used to carry out cDNA synthesis from 1 μg of total RNA according to the manufacturer´s instructions. The PCR reaction was performed with MyTaq Red DNA Polymerase (Bioline GmbH, Luckenwalde, Germany) with denaturation at 94ºC for 15 seconds, annealing 58ºC for 45 seconds, extension 72ºC for 45 seconds, for 30 cycles. See primer sequences in Supplementary Table S1 .
Glyceraldehydes 3-phosphate dehydrogenase (GAPDH) expression was used as a control housekeeping gene. Thereafter, PCR products were analyzed on 2% agarose gels.
For quantitative real-time PCR (qRT-PCR), the relative quantification analysis was performed using a CFX96 RealTime PCR Detection system and C1000 Thermal Cycler (Bio-Rad, Hercules, CA, USA). The PCR cycling program consisted of denaturing at 95°C for 10 minutes followed by 40 cycles of 95°C for 15 seconds and annealing/elongation at 60°C for 1 minute. The reactions were done in triplicate using Table S2 ). PCR was done in triplicate and the expression of polymerase 2A (POL2A; Hs00172187_m1) was used as endogenous control to normalize the variations in cDNA quantities from different samples. The results were analyzed using Bio-Rad CFX software and Microsoft Excel.
Statistical analysis of qRT-PCR data from at least three biological replicates was calculated using Student's t-test using GraphPad Prism 5.02 (GraphPad Software).
Immunocytochemistry
Cells were washed in ice-cold PBS and fixed in 4% paraformaldehyde or 100% ice-cold methanol for 15 minutes. Fixed cells were washed twice in PBS and placed in blocking solution (3% normal goat or donkey serum and 0.5% Triton-X100 in PBS) for 1 h at room temperature. Cells were then incubated overnight at 4ºC with one of the following primary antibodies: rabbit anti-NANOG (1:400, Cell signaling), rabbit anti-OCT4
(1:400, Cell Signalling), rabbit anti-SOX2 (1:400, Cell Signaling), rabbit anti-BEST1
(1:100, Novus), rabbit anti-CRALBP (1:250, Abcam), rabbit anti-ZO1 (1:50, Invitrogen), mouse anti-MERTK (1:50, Abcam), mouse anti-Na/K-ATPase (1:100, Santa Cruz) or rabbit anti-RPE65 (1:100, Bioss). The following day, cells were washed three to five times in PBS and incubated with an appropriate secondary antibody (1:500, Invitrogen). After secondary antibody incubation, nuclei were stained with 4',6-Diamidino-2-Phenylindole, Dihydrochloride (DAPI) (Life Technologies, #D1306), washed three times in PBS. Cells were stained in plastic dishes and visualized on Olympus IX71 microscope coupled with DP72 camera. Samples grown on glass coverslips or transwell inserts were mounted using Vectashield Mounting Medium (Vector Lab, Burlingame, CA, USA) and imaged on Leica confocal microscope TCS SP5 using HCX PL APO lambda blue 63X/ 1.4 OIL objective. For live staining, anti-TRA-1-81 (StainAlive, Stemgent) was used in cultured cells without fixation according to manufacturer's instructions. The antibodies used are listed in Supplementary Table   S3 .
Alkaline Phosphatase Staining
Alkaline phosphatase staining was carried out using Alkaline Phosphatase Staining Kit II (Stemgent, MA).
Western blot analysis
RPE cells were lysed in RIPA buffer (R0278 Sigma) containing a protease inhibitor mix (GE Healthcare), and total protein was quantified using a Bradford Reagent protein assay (B6916 Sigma-Aldrich). Protein lysates were denatured by 1X SDS Sample Buffer (70607 Novagen). The resulting samples were incubated at 97ºC for five Supplemetary Fig. S4 . The protocol for differentiation of iPSC into RPE cells. iPSC are grown to confluence and at around day 7 cut mechanically and cultured in lowadhesion plates until the dark patches are formed. The dark patches are microdissected, trypsinized and plated in matrigel-coated plastic plates. Once a confluent monolayer is formed, the non digested aggregates are eliminated and the cells in monolayer trypsinized, passed through a strainer and plated on transwell inserts. The cells are cultured until they reach high pigmentation. Scale bars: 200µm (iPSC colony, floating aggregates, RPE-like monolayer) and 50µm (RPE monolayer). Supplementary Fig. S6 . Apical and apico-lateral localization of Na + /K + ATPase and ZO-1, respectively, in iPSC-RPE from healthy and MERTK p.Ser331Cysfs*5 patient. Vertical confocal sections. ZO-1 (red), Na + /K + ATPase (green). Images were taken with Leica confocal microscope TCS SP5 using HCX PL APO lambda blue 63X/ 1.4 OIL objective, scale bar 10µm.
